An Initial Look of Particulate Organic Matter Characteristics at Surface Sites During the 2006 MILAGRO Campaign
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Introduction

- - One of the main scientific objectives was to
study the evolution of aerosol properties as
they age. Aerosol optical, physical, and
chemical properties were measured at two
ground sites, T1 and T2, downwind of
Mexico City (TO0).
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1. T1 and T2 Field Sites

PNNL Trailer at T

" The PNNL Research Trailer at T2

PNNL Trailer at T1

Overview of the MILAGRO T1 Site The PNNL Research Trailer at T1

The T1 site was located at the Tecamac University (latitude 19.703 N, longitude 98.982 W, altitude of 2273 m) north
of the main metropolitan area of Mexico City. Urban plume from the Mexico City (T0) was expected to transport and
influence this site frequently. The T2 site was 35 km to the northeast of T1 at Rancho la Bisnaga in Pachuca (latitude
20.010 N, longitude 98.909 W, and altitude 2542 m). Semi-continuous and continuous sampling started on March 9,
2006 and ended on March 30, 2006 at T1, and started on March 9, 2006 and ended on March 29, 2006 at T2.

2. Instrument setup

We utilized a suite of instrumentation at T1 and T2 sites. More detailed information on the ASP supported
instrumentation is available elsewhere.2 Briefly, two identical aerosol sampllng racks containing a nephelometer
(TSI Model 3563), a light ab: i Particle Soot , (PSAP, Radiance
Research) and a condensation nucleus counter (TSI Model 3010) were deployed at T1 and T2 In addition, two
OC/EC (Sunset Laboratory) units were deployed simultaneously at T1 and T2. An Aerodyne c-ToF Aerosol Mass
Spectrometer (c-ToF AMS) was also deployed at T1.

The ¢-ToF AMS Schematic Diagram?

. The c-ToF AMS Field Setup The Sunset OC/EC Field Setup

° The PToF calibration at T1 was shown here. The vg,a =
308.33+8.38,vg,i=30+0, b=0.5+0, D* = 35518 +
T 3.09. Details of the fitting parameter definitions were
. described elsewhere.3

The Sunset OCEC analyzers use thermal-optical methods to determine organic and elemental carbon compounds.
Semi-continuous measurements of PM, s OCEC were obtained hourly, with 45 minutes sampling and 15 minutes
analysis and cooling. Each OCEC unit was calibrated using external standard filters on-site before ambient sampling.
The external standard was analyzed in off-line mode. The data acquisition parameters were adjusted after the
calibration to reflect the known OC/EC ratio. The estimated detection limit was 0.02 pgCm=3 and the estimated
standard deviation of the OCEC measurement was 0.02 pgCm-3. Quartz filters were changed every few days before a
significant reduction in the intensity of the laser signal used for the optical corrections was observed. A blank was
scheduled at midnight (LST) daily.

The c-ToF AMS was recently developed combining the successful technical know-how of the Aerodyne Q-AMS
including aerosol sampling, sizing and evaporation/ionization, an orthogonal extraction time-of-flight mass
spectrometer (TOFWERK) and fast data acquisition hardware. It can provide information on non-refractory aerosol
mass i PM;, i speciated size distribution, and single particle. The PNNL c-ToF
AMS was deployed with 5 minute ume average switching between the mass spectrum (MS) and the particle time-of-
flight (PToF) mode. The PToF calibration conducted at T1 was shown here.
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Preliminary results
1. OC and EC time series at T1 and T2
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Time series of OC and EC at T1 and T2 were plotted. The average OC and EC mass loadings were 8.95 ugC/m3 and 1.94
1gC/m? respectively at T1; and 7.01 pgC/m3 and 0.45 pgC/m? respectively at T2. When looking at the OC/EC time series,
some of the spikes were resulted from extremely low EC values. Therefore a better way to look at the OC/EC ratio is using
the linear least-squares regression analysis. The fitting slope for OC:EC is 3.27 at T1 and 12.99 at T2. However, fitting the
data per day could result in different slope values. The average OC% ( OC%=0C/TC*100%) was 83% and 94% at T1 and
T2 respectively. All of the above facts strongly indicate the formation of secondary OC at T1 and T2. It is known that
OC/EC ratios vary considerably from source to source, i.e., they are influenced by meteorology, diurnal and seasonal
fluctuations in emissions, and influence of local sources. This data set presents a good opportunity for in-depth investigation
of these factors and their impact on the secondary organic aerosol formation.

2. The AMS Measurement
Preliminary AMS Time Series of Non-Refractory PM, Species at T1

Preliminary time series from March 14 to March 26 was depicted. Organic was the major component of the total mass loading
at T1. We selected two segments of data to look into the particle size distribution.
Preliminary sample AMS size distribution of Non-Refractory

PM, species
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The preliminary size distribution of the main NR-PM, species as a function of time and size at T1 during case | and Il was
shown above. Case | occurred from March 16 to March 17, 2006 (UTC), and 1l from March 15 to March 16, 2006 (UTC).
The average size distribution observed in case | is similar to previous findings in the MCMA-2003.* We observed bimodal
size distribution in case 11, which indicates new particles formation.

Conclusions and Future Work

Clearly more work is needed to finish analyzing the observation obtained at T1 and T2 during the 2006 MILAGRO field
campaign. Specifically, we will look into the OC and EC emission sources, transport, and transformation between T1 and T2.
Another major task is to fully understand the wealth of information the c-ToF AMS provided at the T1 site. One of our main
objectives is to combine the observations and implement modeling approach to better understand aerosol formation,
transformation, and transport.
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